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IHTBODUCTION 

The matais industry is defined, for the purpose of this report as that group of 

firms which uses as inputs the products of baBic metals industry.   These inputs 

are produced in the form of ingots, rods, bars, plates,  sheets, angles, flats of 

metal both ferrous and non-ferrous by smelting plants and rolling mills«   These 

inputs are used to manufacture hundreds of thousands of different engineering 

products to which can be added an infinite variety of uses for metals in the 

process of repairing and maintaining those products. 

One of the main characteristics of an advanced economy, whether the country is 

socialist or capitalist, is the presence in the industrial  structure of certain 

major industries which form the base for industrialisation considering the basic 

needs of people,  it can be se3n that when these needs and the products which meet 

them are traced through to their origins, a core group of industries can be 

identified as indispensable to development.    Central to the core group are the 

engineering and metal transforming industries, chemicals and construction industries 

and the power industry.    Most needs require the application of power and machinery 

to raw materials in order to produce the equipment, buildings and systems by which 

the need can be met with goods and services. 

The basic elements of economic development are labour, power, natural resources 

and capital.    Of these three capital  is the only one which is composed of outputs 

from the flow of production.    Hence the products and services of the engineering 

industries provide the basis upon which all other industries can be undertaken 

and maintained.    Without metal structure, industrial machines,  components and 

repair services little industrial development can take place* 

If industrialization is to lead to self-reliance then these essential products and 

cervices must,  so far as is possible be generated in Tanzania»    One test of genuine 

economic development is the emergence from a state of technological dependence« 

Development of the engineering and metal transforming industries is closely related 

to the process of learning and to the growth of indigenous technology.   All 

engineering projects have this important common factor.    They add to the capacity 

of providing continuous productivity growth; based on the acquisition of new skills, 

technological innovations, designs and adaptations, they foster the oapability to 

generate continuous technological progress which is necessary for the developawnt 

cf a self-reliant modern industrial sector. 



The importano© of the rapid development of engineering and metal transforming 

induftrioR must bo i'urther emphasized in tv  Li^ht of the propcred development 

of Tanzania's natural renourcee.    Tho evon+uü.1   production  of »emi-finlshed steel 

from Tanzanian deposita of iron-o:•<•• und •-<>nl  it à prime ejirmple    of tho type of 

industrial development ;•+ which  th"  indup-i -¡.(,;.   ¡.t-ratogy is aimed.    It will be 

orssential howeverTi
r all  i-iie ai:;ir¿ oí tho etmlof..;," ar-1   tc  r-e mot,   to provide an 

ef fi oient ham-market base for the  i reut? try«    Tr order  Lo do thir; steel  u:;ing 

industries ouch as engineering,  metal   treni:*'otm'¡r.tf and construction muet be 

dovoloped to the fullaat extent possibles In»foro steei  production oommencee. 

Three typos of production uni'-n nro considered fe  ^hi- purpose of classifying 

the method of production:- 

a) Limali - Scale:-   Workehop typo una IF ìow-cort premisu?n,  few vrorkorr, (nay up to ?0) 

and simp i f engineering equipment - e#c» under Small InduetrieB 

Dev. Organization (SIDO). 

b) Medium-Scalet-     Middle sizod engineering firme typified by National Engineering 

Co.Han^'ula Wortcabou eenmitially jobbing en-~ineering works 

capable of quite  larjrn ccaie  on-eff projects, 

c) Large-Sc&iet-       Large,  i?pecia].J;v:d engineering riante, no example  in Tanzania 

would have production i i ne method of manuí'ac turod engineering 

goodc-e.g.  road building ena pmont, 

A large portion of theee production units are located  m the Coas tan Region 

(mostly Dar-es-Salaam) and a few  in Tanga, Arunl.a,  Kilimanjaro and M wan za. 

Problema of development, of Mot.-*i  Working .'nu^t-tr.y 

There are, numerous probiemr within the industry and there are also problems related 

to üB expansion.    And there if;  the question of cho:>r.ing n method and strategy of 

developing the industry in a way ."¡ci appropriate  to Tanzania,  and co that the 

problème are minimised,    Thie nection of the Report will review the major problems 

and coriBider come alternative policies Tor development. 

a) Scale and Diversity of the Industry 

There ìB a wide diversity of scalee and typos of productive activities which are 

neceBBary to create a fully developed industry. Small workshops, medium general 

engineering plants and large production factories n¡ust develop simultaneously if 

an industry - as distinct from   «eoUited ar-tivities is to grow. 

There ìB now question that  it  \i-   ...e development of an   industry and not  the 

opon soring of random activities,  which muet tie undertaken m Tansania in the 

immediate future.    If we are to croata the capacity  to absorb a reasonable 
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proportion of the steel   output expected in the 1980'B we cannot rely on village 

workohopH,  or on on« or two .arge production  piante,  or a few jobbing and repair 

firros.    We muet exploit,  systematically potential  development of al 1  possibi lities. 

Perhaps more importantly  for Tanzania,   the only way  to realize to the full   the 

benefit of increased technological  jndependorce,  wiuch can be expected to  How 

from   the development of   -»ngineering activities,   ifc to ensure the growth of an 

integrated industry.    An  industry in which ai;   potisi ble sectoral links are being 

exploited and in which planniîwsr for the  futuro  iß ba&ed on expanding those  Unke, 

its  likely  to contribute mum more to tne learning procese than an industry which 

grows hsphazardh'.    However,   while it   \* ersnn+ial   that  rarefi  planning bo  -arriad 

out   xt is not neo«nr:ar.y  to wait  before carmen o ing development ci the industry. 

Already, a» shown in the  previous section,  ¡sverai areas can be readily identified 

as requiring more tuie,   reuources or other consideratane before development 

beginn.    Thus, while the   diversity of the industry and the development goals of 

Tansania together create  problems reqninrg a great amount of planning effort  m 

their solution, no doia.y  in developing the industry need occur.    Expansion of 

production can be commenced while planning XB carried out. 

t) Ownership 

Of the firms surveyed by  the Task Force more   than half were privately owned. 

Moreover,  the Task Force  includo almost all the state-owned firms in the survey 

so the proportion of private firms u, the who lo  industry is much larger than 

fifty per cent.     Estimateti  indicate that clone  to «•> nercent of the firms covered 

by Central  Bureau of Stat id tics ara privately owned.and operated. 

Given  that much of the procent engineering activity,   skill s and knowledge are in 

the private sector, and that planned rap:.i expansion of the industry is imperative, 

some  policy questions are   raised.    To excluid«»  private activity completely would 

create an unnecessary and,   perhaps,  j'uv.irmoontHbia  lock  to development in the 

short-run.     It wis; be ror,om'r.">red  that  development of the  industry will need to 

be rapid,   if the objective  of rAvel absorption  i- to be achkived  in the  time 

available.     Second;  not only could a clear roi e for private activity be defined, 

but  that Government should hasten to do so.    There war. a clear impression that 

expansion and diversification plan in  the private  firms were overehadowed by 

uncertainty.    Third,  the  important factor,  is that  the definition be clear. 

However constrained the Government may  to imposo on private operators the main 

requirement  is that they aro ntated with clarity.    Theoretically,  there in no 
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problem with regard to non-private ownership in the engineering industry.    Small 

and medium firme may be owned and operated by cooperatives, medium and large firms 

can be covered by the  parastati  ovetesi,  probably by NDC small  cooperatives 

needing assistance, may be aided by SIDO.    Both NDC and SIDO have a wide range 

of interest outside engineering.    Having made investments in one or two larger 

firms,  NDC's interest  in engineering outside those firms may bo limited. 

Similarly SIDO while it has  proved willing to help small cooperatives in the 

engineering field cannot limit ite activities to this area alone and has somewhat 

limited resources in any case.    Henc;e, the future structure of ownership in both 

private and non-private  sectors of the industry is presenting problems to which 

rcli.-j   rasi 1* directed,    i>-.   xU::  rcrtoxi   firan.-c   ir iiic-ïy te   \,.  .-,   r:ir ' Í cuiarly 
complex  difficulty. 

c) Training and Manpower Pavel opinent - Hunan Resources 

There is an indication of a   shortage of trained manpower in the engineering 

industry.    The shortage appears to affect all levels of training and «kills. 

However,   from plans by the Ministry of Manpower Development,   on middle and high- 

levelmanpower requirement e  indicate that demand for technicianu may be met 

between I98O and 1985. 

The previous data supplied i>¿- Manpower Planning are as follows: 

Occupation 

Mechanical engineers and similar profession 

Electrical engineers and eiu.ilar profession 

Economiste 

Accountants (Prof) 

Administrators, Managers,  Director" 

Electrical Engineering Technicians 
and similar professione 

Accountants 

( Non-Profecsional s) 

Mechanical Engineering Technicians 
and similar professions 

Expected 
shortfall 

426 

165 

397 

330 

368 

377 

Expected 
Surplus 

85 

26 
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With the industry, rapid growth will be oonstrained by shortage of manpower» 

includine technicians, and that considerably more r»ad«  to be 1 tarned about 

ih« manpower ci tua tí on than  Is now known. 

*) ^fr^g ftH louipmsnt Supply 

Tanzania import« almost all har iron and steel bailo raw material needs, namely 

bar, «heat,  tub«, wire, rail«, «imple eemi-finished and fini abed products lika 

nails, finished structural parte ho««, hand tools, intermediate finished produot« 

like tana«, buckets, locks, «pringa and other product« with import Rube ti tu ti on 

possibilities like bicycle», trailer«, railway freight cars, machino too!« etc. 

The raw material a, used by engineering industries ara supplied by the Steel 

Rolline Mill  in Tanga and th« National Steel Corporation which 1« stockholder 

er are directly imported by the user e.g. tinplates for oans, steel for hoesv 

billet for rolling «to. 

Th« supply problem« encountered by engineering firm« in Tansania are caused by 

both internal and external factors« 

a) Current World shortage of et.ee! which i« magnified by dome at i o problems of delay 

due to bureaucrat to import licencing; procedures, delaya in the port and laok of 

procurement experience. 

b) Overstocking by some firm« and temporary shortages by other also lead to «apply 

problems. 

e) Looal distribution of steel products ha« oautod supply disruptions to building 

eojttraotor« and engineering industries) beoauss of limitsd eapaoity of stockyard 

of th« Rational Steel Corporation.     It has a maximum capsvoity of 7,000 tone 

which is inadequate for the current requirements. 

d) Laok of a stock list catalogue for industrial machines eund tools, namely drills, 

taps, milling outlet« sto held by the State owned Agri oui turai and Industrial 

Suppliera Co. Ltd for use by customers throughout the oountry. 

• ) Shortage of pro oie i on measuring instruments and metallurgical testing equipment 

in factories and technical «chools.    These instrument a/squipswnts are required 

for control of high speed machinery,  apare parts, drive  shafts, «to.   The 

oreaiion of the National Standard Institute will probably rais« th« quality 

of engineering: products and perm i t  thee« products to be exportad at a later « 

Import supply problems have been reduced by setting up stasi eorap melting 

fumee« at ALAF which recycle domestically generated eoravp metal.   It i« 

estimated that 6 - 7000 ton« of recoverable eteel is beine* generated every year 
in Tansania. 



Thin paradox is brought about by the r<?.t-.ins UP of comprehensiva workshops in 

many governmenì   inclitutions in which muoh of trio equi pu. »nt lier, idle either 

for lack of internai  work,  or lack  of manpower.    On the other hand ma¿iy firms 

could expand end diversify th-.rir activities considerably by the purchase and 

in stallati on   m ';omo  location in '.«hioh equip.aont charing was posoible.    It may 

bo neos scary to plan  ti> une of on^inoerin«; equipment cm an industry wide basis 

in order to ensure reaeoncJüo economic utilisation» 

«)       Capacity Utilization and Efficiency of Production 

The majority cf rnpiM^pr-'n?» ^irtip «*nrk on on»1 nh<ft baci^ and overall capacity 

utilization han been o f.- ti mat eri to >;o 35 - i;-'-' P*r coni of what  could he achieved 

under normal condition««   Capacity underutilisation ic due to lack of managerial 

personnel and skilled workers, supply disruptions and narrowneor of the local 

market«    The efficiency of local production io ehcun by the following analysis 

if the structure of production coate (input) «f tho engineering industries 

covered by the 1971  survey of Industrial Production» 

i) Fabricated Metal  Product» 

ii) Mechanical  Machiner/ and Equipment 

iii) Electric Apparatus: and Equipment 

iv) Transport Equipment 

Heneo»      i)    Fabricated metal product E ,  like cutlery, furriture and fixture«, 

structural metals, nuts,  bo.in, containers, agricultural implements, 

wire producto. 

ii)    Machiner;', o*.hor than electric, under this category industrial and 

agricultural machinery, entinen, machinery ar.d equipment for mining, 

pumps and compresBori-f. 

iii)    Electrical  nmohmery,  apparetue and appliances,   covers assembly 

activiticn moiytiv ot radios and gramophones and the manufacture 

of dry batteries. 

Iv)   Transport oquipmeni,  ''noluüeß the assembly of SKI) trucks and tractors 

and the manufactura of steel bus, trailer and truck bodies» 

Although the breakdown of coo te for individual commodities within the four 

categories may be difficult, it would, however seen that the domestic value 

added component in metal labri cat ion and  in the production of mechanical machinery 

is probably much greater than in tho a* nembi y of radios and transport equipment 

Materials 
% 

58 

Labour Costs 

14 

Overheads and 
Belling Costs 

18 
41 23 36 

7? 8 20 

47 8 45 



whxch make up tho bul* of the v.Juo of output in the electric apparatus and 

transport equipment industries.    The principal raw material* (steel and aluminium) 

need xn the four motore nave to i„  imported.    If it wer, poecibl« to acquire all 

tho required ckxüc for tho  :.ndu,:r,,j   ucctor,  includine a diecipUned labour 

force and competent, i^nagemunt,  then we could poosibly say that tho «hare of 

wa*o costs i„ total  producen ,OBI- WIî:   prov;,, ¿n «dica:or of  the economics 

that may be achieve thrown i«p0rt e^bntitution.    It follows therefore that it 

« not easy to determine tho eff:. r.ie„«:y uf JoCal production as compared to imports. 

It xn even more difficult when factor«  >>k, row material« price instability 

and their déferont source« of „upPiy or qualify of products are  taken into 
consideration. 

MAINTENANCE AND REPAIR OF MAC MME» 

If ono dofme« maintenance an the total of activities nerving the purpoce of 

retaining the product i or. mean* in or restoring them to tho »tale that ir 

considered necessary for  ¡V;fuHment of  their production function ono find, 

that it As practical iy .impoeaiblo tc find ar.y plant or machine  that does not 

need maintenance.    Yet, according zo our experience,  too many people design, 

manufacture, sell,   l3Uy ?.n.i !iS(? «achinot and plant» without ffivin* maintenance 

tho consideration  ite importance juotifi«.    This fact micht depend on 

insufficient knowledge ¿bout th, rature ;,f n..ain tonar ce,  but  is aleo in many 

cases a consciouo nuporcflnion of inconvenant  information. 

The lack of knciedir abo-, the :nA«nce of maintenance on the total coot 

for production x* ic son*, detrae un der e tan da ble because in moat canea the 

rnaintena.ee situati or   ;, not cioariy docurontorl in  the records of an enterprise. 

To „oct accountant* tne   naintenanco cot-t   .s an unknown mirture of labour cost, 

spare part, cotu and  overhead.    The   indirect  coate are unknown as well.    For 

decader, the accountant« were a;i .owed *c «*..  *heir coat records for accounting 

purposes only.    Fxrst w,r. ,rlt,d„m man^^nt control   «ycteras were introduced, 

tho maintenance acd prjauc i-o? -r.r^.rr, wero given a BUI tab** tool to reveal 

and control  the direct and xndiv-.-.t  com:   o:   .vuistaining *he  oquxprcent. 

Many plants and machí¿er h-v* icon decide a en without the full and complete 

knowledge of the  futur* n^n.^-,nce «OMO.    C^rlut*  faetones haw be«r, 

delivered from induatrialized noun criée without apare  parta und necessary 

information about  the absolute «r.m.muir. of muirtananoc activities to keep the 

factory running at tho donired capacity md ou^ity ir-vci.    It may not be 

possible to prove,  but  sure J y Gome  i^eetments h*w boep mado,   that would have 

been rejected, if the  fall  u08t situation had beer revealed at the tendering .tage. 
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The true faot is, that it la impossible to haw any kind of industrial 

production without maintenance, but only justification for maintenance 

is—- produotion.    A consequence of this fact io,  that both the production 

function and the maintenance function should be involved in all activities 

concerning a machine or plant,  from the first discussions about possible 

production process and possible machine or plant alternatives.    If the 

ohossn plant or machine lias such qualities, that much maintenance is required 

to keep it running at the desired capacity and quality level, the produotion 

function undoubtedly Hill encounter difficulties. 

With an increasing complexity of machines the cost will increase and alts 

consequently a higher amount of invested capital per production worker. 

As there are no production workers in the future fully automated factory there 

is no limit on the amount of invested capital, when this is related to the 

production worker. 

These facts are too often overlooked, especially by production managers.   They 

do think thess line, and in many cases there is nobody who takes the impórtanos 

of maintenance in consideration.   Conclusions from these two figures must be, 

that the importance of maintenance is continuously increasing in a developing 

industry. 

For the production man the most important aspect is to have machines running 

as much as possible.    Every single break in the production means to him a loss 

of production time.   When a breakdown comes and his machines are stopped he 

believes the most important matter is to get someone to have the machine 

repaired as fast as possible.    He often wants repair done on a temporary basis 

so that the machine is "fixed" in one way or another,  in order to start produotion 

again after the shortest possible time.    If there is a delay? perhaps because an 

important spare part is missing, he is upset and tries in every possible way to 

get the machine in order again.    What íB meant "in order" is not the same as 

what ths maintenance man considers to be. 

This view on maintenance is of course not correot.    Any production nan will have 

to realise, that he has to look on the total production.   Also in moat oases the 

quality of products depends on the condition ef the machine, machines in good 

condition produce a better product. 



When a breakdown occur.J the condition of   "¿ho rr¿..Viirc ir. lower thaï. it ir; euppoaed 

to be.    The condition uaitt be kept or maintained on M corto in level.    If the 

condition is lower than required for a carta m icvel of production the output 

of the machine ie ¡»mailer than i;. echo du] -.-à ;oid/or +.he quality of the product lower 

than what its acceptable. 

The production man cnouid ioolr on xain ¡.unance ;_r, aometning of vurao  to him and to 

production.    A good maintenance system maintain* the production capacity and at the 

same ture the machine  ir cuor, a wav that  the q^ lity of the  produced is not 

dropping under a •pre-determined value.    The maintenance man muot be granted 

raffici ei.t  '•:>.•"   ••'•  cj  :.¡:í  ;;'-on: •;?•;,   w;;, :   "* c  ^oincvc  tiar   .c.u.i'.-.     A v.:   V.^ :.  t.i;.c. 

muet be taken from the ordinary 2A working heure per day.    Maintenance takes 

time and ie unavoidable.    Production time muet therefore under all estimates 

bo under ?4 hours per day as an average over a certain period of time. 

These facts will have to be recognised by everyone in industry.    Coning back to 

the situation when a breakdown occurs.    The essential cnaestion to the production 

lean is, when will it be possible to bring the machine back ir good operating 

condition? Hot in operating condition but in good operating  condition.   And 

when can production start again, not when does the maintenance man start to 

repair the machine. 

Several examples from experience can be given when planning' the repair in a 

breakdown situation, before the actual repair of the machinery is started, leads 

to a shorter stop time as compared with t.ie same situation when tho repair job 

started without planning.    The redyction in repair time may be as big as 50^. 

The production man will have to rely on tho maintenance man and let him, being 

the maintenance craftsman and the one and only reeponsible specialist, plan- and 

conduct his work in his own way.    Tc an outciaer it might look as negligence 

when a repair man sits down and thinks before he starts working.   To a trained 

man this way is the best one, and the one way that will lead to the shortest 

poseible stop time for the broken down machine. 

Another aspect where there F,eeme to be some di sagraement between the production 

man ana the maintenance man SE the cpiestion about the kind make and type of 

machine, to be purchased.    The production man usually will ask for the best 

possible rated production values and the purchaser for the lowest prioe.    In 

too many caBes the maintenance man's opinion in not even asked for. 
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?ht; prut   '*,  1.,••••:  iH r-.o.ütftna-ít..- rwc: .-.¡p.v hrwe r.   <<:t  e.t  additional probiomß to 

"jp  f-ho fa'j.o;iln*:    n rvnuinj.: cc.nd.tion,  npendin* a 1 »t of money and time on 

ivnairs and -tumte-^ce opc.-ai i<.,•:.B, which ooul¡J havn been & voi dad.    The reason 

for ti; lo i.,-,   t>\í  t.^f. ¡ti*,. :;,;«•(  u:. iv>t dr-r^ç-d and bi.nl*  +-i /rive a good production 

•Mth afl  Utt] ? m«.i;-Um&.Mt   ..£  p,.'m,   u.    W.hwn   L-J":  Cü^üí^Tí  Oí   the machine was 

•^/.'tift-'.»>ii y Uh  tu* .wtoui'.v -tum"*  ti-.-; pro,iu-ti-n .nan   -njk^d Bbout production 

?-'v hí. u'c, and rbo ;.?urd¿arc; mar, a bou.,  el".! ^IICíS,  Bui ni' o::e   talked about, how 

r;.~tf ííCUI-3 am-uui:y íV. «• • •:.-,..,   i-ao  ¡;   i*' r <>pr.-d fo;- mair '«nance.    The main 

i'ro
v1-«mr.  m  tfca -<V*?.d o:   m^nvonuoof ajvi 

•• Î'O.ï ¿f.« míV'-.'í ••: . f- ar¡..:  f:o-.x;fi;  uní,  • ; .'i-....; Ir  J  u/-:  ^ao^-j,  abe,;   lim  uTiuct  of 

ii-í.i.':'' an.wjo Ktii production., 

2.       Too few people know about the nature of maintenance and how maintenanoe ahouid 
I« controlled. 

Too few people are aware of the need for conditions trainiti« programmes for 

maintenance craftsmen and naturally for production operatore« 

4«     Maintenanoe ia not regarded as a specific discipline, wfaioh In fact It la, 

5»     People, who do not know about maintenance in a modern sense try to run 

maintenance without knowing what they really do. 

6. Preventive maintenance programme are neglected, •onetimes «ven stopped by higher 
management. 

7. Too little attention is paid to the maintenanoe questions and problems at the 

tendering stage.   Too few maintenance managers have the neoesaary documentation 

to be in a position to provide the necessary assistance at the tendering stage« 

TTOiWPLOOT TRAW8EÜB 

In order to deal with the problème that arise it ie necessary to refer to the 

present situation of technology in tho induntrialised countries.    This situation 

oan already influence and without doubt will influence in the future, the various 
phases and aspects of its trannfer. 

If we define technology ae boing the eet of those production methods equipment 

•'nd produots in which technological knowlodge finds its economio application, 

then a transfer of technology cecum whon industrial products, or productive 

prociasce, or methods of production and therefore management methods, are 

transferred from the environment m which they originated to a different one. 



A   transfer of teUmolo^   -M, dfifi.iad above  r.v.y Urne-  lake place  from one country 

to another or witmn ti.-j  (?Ä,ne  country.    What we mußt confuder here in more 

detail  in  tlui tranr.r«r «.,!' tuCi.nclojj;,' between ccuntnc-3 with different levels 

of industrial  deve i opinent. 

The tranfer process   nay "w.-  :>vt.iineu (with a draotic  t;i:¡:p'< if'ication of the 

reality) an a. microns-on of different phages.    Fi£-, 1   shown the  situation 

prevailing today.    Tho  tiret plur>e  :s uouaUy j» «oonotuc evaluation of the 

possible alternative." unci take«  into ncoount for example,  far,tore euch aß the 

cost and avajlabi1 ity of ruv rcatcrinle the coet and availability of manpower, 

the  fiiX' <*r.l d,. I..U", t.V* uirkci Wx:.i  ;;.   it   W o-nriv.  _- iv.   -. i.-i-t  '')!' the 

techru/iu^y to be transferred,  the  tine ro crai red for  Uic  uaruC.i   and tne por.ribiiity 

of financing« 

The resulte of the evaluation normally become the main elementu which determine 

the choice of the technology to be  transferred. 

The subsequent transfer includes in the more usual cases an actual physical 

transfer of machinery, equipment products and in the case of a new industrial 

plant, the  start up of the plant it ««-¡.f. 

Normally a transfer of technology a]po involves      tranefer of organization and 

training systems.    This ir; one aspect which tends to be rather left aside in the 

initial phase s but which today it, very of tan unavoidable     If one takes the  case 

of a now production plant in addition to the transfer of equipment and machinery 

there is a transfer of purchasing and marketing management methods, methods of 

organisation of production of stock control and inventory management and of 

personnel training. 

It is generally recognized that a tranfer of technology that follows the pattern 

briefly described above frequently leads to difficulties which may be very serious 

and may even cause non reversible  damage  to  LIT- social and economic rtructurea 

of the recipient country. 

One of the principle  causes of such difficulties stems from the  too limited and 

restrictive criteria used during the initial evaluation.    Fig.? showB the three 

areaB in which a man'c principal  activities are carried out theoe have been given 

the over simplified denominations of social-environmental systems,  organisation 

educational  system and technological industrial system.    The situation that prevails 

today is the consequence of the priveleged position of the technological industrial 

•ystem which is character!Btic of the industrialize^ countries.    The investment 

evaluations which utilize the resource available for implementation a new technology 

tend to optimise the  technical-industrial   syetem only marginally taking into 

account the other areas of human activity.    In other words a short term economic 
optimization is made. 



In additi.cn it  iß   tochnoJ vry  tii.it  inf'3 «loaros:   the other   /.'¡.-tei .3 n-üvu   than vice 

versa.    A ncv  in.i'is trial   vdunt   fiv nxa:np!c  clanger tho  sor ; 3,7 an J environnent 

in which  it ir   plaoud ,.ni  frtqt' ¡rJ i.v tue  c^i-ni national  - e an national  structure 

too.    Examples of ir.i'l ierres in  tho opposite  direction ore-  very limited. 

The situation mig.\i  ne iinrovu  o./ í.r:.riding lito u,;o¿ «-'   optimi .iati on on the basic 

nf which the  technology  to  bo  transferred is '.valuatoi an  in the .sanead part of 

Tig.2.    It muet be remembered that the u]. >;im,-j.tt.  aim o:*  technology and today that 

. :J admitted, and recognized by all  currenta of opinion,   i"   to improve the social 

a  .1 'n/ir.rimontai  ;i,ystcrç.    In other words a ni tuition tt.ui't  bo created in which 

'.-,j   three sys-ter.in a; 0 optimized  together with  provii 1 Ing irif] vjners that are more 

Iruiced and conaintent with   Mie uHiinatr! a.it t   of the  tytjtcnis tnemselvea. 

,TO;I the economic point of view an overall evaluation cf  technology iE equivalent 

to a long term optimization.    The principal  difficulty is  that one cannot always 

<~>vo a mency value to social  or environmental benefits. 

A  r,Btiible improvement in the pattern of the  transfer of technology is suggested 

in  fig.3 a distinction ie drawn between the  phasec of overall  evaluation and 

ci:cnc:nic evaluation.    In order to take into account the difficulty mentioned above, 

tno-o two phases ot'ght to have a parallel development and influence each other 

continuously.    The practical  impossibility of using the new claBsic methods of 

.cunoTiic evaluation for the long te^vn evaluation involvea the une of different 

methodologies that underline  the political aspect of the possible choice«. 

7 r this reason it   .n necessary for a count.y which ic in  the procesa of 

industrialization to dedicato moro resources and often »nore  time to the overall 

e-rallisti on and,  frequently to the forecasting of the country's development. 

,:. or .inple of tho  possible broadening of  the  criteria of évaluation and choice 

„K-y be obtained by looking at one  of the economic parameters used in reaching 

decisione about new production plants the relation between annual value and 

investment.    The maximization of thin parameter is a simple  optimization in only 

one dimension and it therefore leads itself to p. quite cany choice. 

if we coneder thin relation as  tho product of two paramo tors employment/investment 

ind r.nnual added value/employment meaning by employment the number of jobs needed for 

t;.a operation of tho now plant we obtain partial  indices to be optimized in accordance 

riith tie employment situation in the country which is receiving the plr.nt. One may 

il so try to obtain a sound economic result by varying tho two partial parameters 

obviously the resulting technology may differ from that which originated in an 

industrialized country. 



wm 

Prcm those consideration-, ihctv  :.rpcarr. a--,other aspe M wnich mi; t  h«  taken into 

¿icoount ir» order to T.p'ov   -¿h" proc<. :?.   o^ tr-iv.:.:f*rrir<- P. %r ••-jhroio.wy,  the need to 

re-ola borate   It  ,;o  J.u,u     f  w.lj   •)/;   .."U<,r aa/intca. V.   '-. ocaJ   c.wdi t.t-ie.    'iiiis 

rej-eiaf'or:. • :'.r. Hí;IV¡. r,;;  V-.   «¡oro  er    •,•-     -.:•.••:. '.ívu,  re. ru . re. r  the  co'.mb-.ifion of., 

>,V;   :-oun:.r,v   r -. ¡i ../¿n/v  '.;!>..   :   ...     ..   ,;,     ir .;cr. ¡  1V. v   à;      lui.   .v -•  < . r: :/. U ;.c«;  oí   thf 

et ,wr.'i.rv  c.'  cr•%..:>  i .••:<. irj r.i   v-.r-   u. .1   ¡u   :>fv¡j   ;.i.   '..¡.i'   pr.u;.'^  ÍTi no car:e can they 

rsplace the effort:   oJ' the reo-} ni,f -;n,:r.i.-. y.    icy i.-ncn-titre ^rri technical  rerearch 

in  th<i industri..:'! i?,ir>*: e.".ur.tr;.-  ?<Kï<* •J:.:''\.I1V 1 •   rr-><-!v.*-ìì ~.r.  tMf-  riircetion. 

An  obviour er&ir¡p;<?   ,.:: tn-.  :;pnr •:....;>•,  t« ¡^   '>,.• i o-**.-; U  for  the n.ainte nance  of a now 

For countries; ¿n  the process Oí   ; adutstr -j.^i¡ ¿atîOî; frequently far fröre the  «ource of 

spare parts it may be reasonable   to reduce the complexity and degree of automation 

of a plant in order  to increare ite reliai:lity. 

Together with the re-elabora tier, of th- techno] cry to bo transferred it is wise to 

make a re-elaboration of the ar/ranizatjona.'; ana training system so that they will 

take into account the requirements and tne cenerai situation of the country 

receiving ths technology.    The two kinds of re-elaboration «hown in fig 3 should 

be performed contemporaneously and nc+t ai  ofter¿ happens at present,  one after 

the othcrf    Here too the aim it  to navi, reciproca"!   influences,  in order to prevent 

technology assuming or.ee açain u position of privilege. 

It íB clear that the model proposed for the tranfer of technology coste more. 

Nevertheless   it it- r;?>rc probable that  it will  e net more *n the short term but 

substantially lese in the  lor.r te/rr.. A  technology chosen on the basis of broadened 

criteria and suitably re-elaborated will  very probably be more appropriate to an 

original  development   of the receiving country. 

Today,  industrially developing countries have a great opportunity.    They can profit 

from the experience of the industrialized countries but critically without 

repeating their mi stake A.    TO be able to do thin,   the wost important reeources 

needed are creativei^r, and reflection resources which by their naturo are much 

more eveniy distributed among the natione than others such as raw material and 

capital. ' 
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Pig.h Diagram of the transfer of tcuhnolopy-porcible improved model 
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?jJ^^^lJLZllf'¡LJiSSi:íY^L.^±Al±\VM^-. go^ui^O'i from mi jpg 

it   ii, hot,? i -¿ha'    'b'¡   i.-'n  a.í-uuí:- ¿i* î.'i,a. ^  W : '   '•*   rr^o.- •'•<••] >-y   th••; yaur  1?80. 

from thon  A criniti r/u:.-; ,: . >,;  !,•,•     (.f   ;*.•_„•.  u>..-...•* .«li ì : ì ' «; »x le  ov.pnj ieri to 

'.ho -.i^rrt  mil-up, xi::   ;.• A- -**•-.-*i- u...  .f't<-,  *:,<: ij.Soiij;••»:. n! i i. V«::#u    thee» Are 

eporsifir   ir^it,-   u.h-.ah KHI OH tatti v.i\u uiportrf ('"üí.^ ) «nú comp lament th« Scrap. 

,   (AiunilWTOw Ar>.»t-Ä/  t ur;Vicr  -•/: 'Ma?:  NE0<\  Macula, «nd T*«na.    A eooondary 

producto,   ».veti.-.., ',,•• fii;o;¿];i .-.if    --.rd t¿a ¡...a -o proluso 'OHEir  tool   ateel andaUoy 

ttì    Rt«Bf    VV^   TV,     j      .rrv!4^..     :   ,    ,;..;    ;,r>,,,;!fi M ,,r    0¡     . :. ;    ¿.„J..      „J      tOC,lP.       Cutting 

•tool» and t-)n><lvu.-T-,.«r  íi¡7,t fl •..»-„ 

Btaal oo»pl«x ha« to h« manned hy competent poraotmel with thorough knowledg«. 

Henoe «tiffin««» ehould b« trelned farther in « »peoinliaed fiald of metallurgy. 

Most of m«tal induntrial laok the common Mitri*]  «oieno« laboratory faoilitiee. 
To «lavata the quality of m«tal industrie« produot« the 

- Strano »e tenting machine 

- Tentilo strength machin« 

- fatiga« failure t««ting unite 

- Mi oro« t ruts tare tenting units etc 

have to bo provided ir  Aid of UHI J». 

»fooweifWfrtion fat- tUt Aovoloptnt and Improvement of -tal Work In* I nutrie e to 

watt presar.* and futura domande for the «onorai prooes« of Industrialisation 

In the Ion« term Industrial strategy for the metal working «aotor, th« talk forca 

eet up to make a seoond analysis and subsequently recommandations, oamo up with 
th« followjngi 

1. Two institution« to be formed. One, a «eotion of the M in i «try of Indue tri« B devoted 

to coordinating and planning for the industry. The necond, an Engineering Industry 

Association in which all  firm* in th« industry will participate. 

2. The immédiat« strategy should be a dual one» 

a) Comienoe immediately on the«» activities whioh roquire no further general 

planning and are consistent with the general aime of developing the induatry. 
Import substitution by «¡rioting firm« 

U»e of underutiliaod eapacity in «xlsting Workshops 

Battine up conaearoial «parce «anufaotura for »ajor industrie« e.g. tastila« 
latabliahment of regional jobbing «hop« 

b) Preparation of detailed plane for dealing with probi«*« of ownership, materiale, 

protection, training and finance„ 
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